INTRODUCTION
One of the outstanding features of polycythemia vera is the color of the skin. Clinical descriptions employ the terms brick red, congestive facies, cyanosis and erythrosis. Vaquez, who reported the first observed case of this disease, noted cyanosis as the prevailing tint. Osler thought that the color change was not that of cyanosis but congestion or redness. Since the microscopic investigation of the skin capillaries has shown definite and measurable variation of these vessels in this disease, it seemed to us that a quantitative analysis of the blood and vascular factors would add much to an adequate understanding of the color changes, and herewith report the results of such analysis.
The color of the skin in cases of polycythemia vera is predominately red but subject to marked variations. The redness affects largely the facial and acral regions; the hands to the glove line, and the face and neck to the decollete margin. The feet are usually less red than the hands. The mucous membranes appear cyanotic when the skin is definitely red. Cyanosis has not been observed in the conjunctiva; this tissue has a bright red, or an injected or inflamed appearance. On the trunk and proximal portions of the extremities color changes are much less than on the more distal and facial areas. The skin over the trunk and back may have the mild flushed appearance of a scarlatiniform rash.
Clinical descriptions of the color of the skin in our cases by various co-workers were "markedly red," "brick red," "reddish cyanosis," and SKIN CAPILLARIES IN POLYCYTHEMTA "markedly cyanotic." Observation of the color by different or by the same observers have shown variations during the same, and on different, days. Redness is common during the warmer months, and cyanosis during the colder months. In the cool period of early morning, cyanosis is more marked, and at mid-day, less marked. Age and sex seems to play a part. Younger persons are less cyanosed than older ones, and it seemed as if females were less cyanotic than males. In brief, the color of the skin in cases of polycythemia vera in the acral and facial areas, is that of erythrosis, with a marked tendency toward cyanosis.
COMPONENTS OF SKIN COLOR
The color of the normal Caucasian skin is a complex composite of several factors, and subject to many variations incident to environmental, psychic, and postural influences. In attempting to differentiate the various components the following are the most important data.
The major factor is the blood content of the vessels of the skin, which is affected by the following variable factors: (1) the absolute amount of circulating cells and hemoglobin, and (2) area of exposure of the capillary blood, which depends on the number of open capillaries for each unit of surface area and the area of the exposed portion of the capillary loops; the minor factors are (1) the thickness and pigment content of the epidermis; (2) the color of the plasma, as in jaundice; (3) variations in the oxygen unsaturation of the capillary blood, and (4) representing the capillary areas or exposed capillary blood, were traced on paper and the dimensions obtained by the use of a planimeter. The total area of the exposed capillary blood was computed by obtaining the average of ten such areas and multiplying by the average number of open capillaries for each square millimeter of skin area. Time of exposure one-tenth second normal subjects (4.9 per cent). The area of greatest capillary blood exposure was found in the nail-folds and the skin near the second joint. There is no constant relationship or parallelism between the degree of increased volume of the blood and the number of open capillaries (table 2) . The relationship was fairly constant between the area of exposed capillary blood and the blood and hemoglobin volume. In Case 3 is shown the greatest increase in the volume of the blood per 
DISCUSSION
The color of the skin in cases of polycythemia vera is due largely to one primary factor, the large increase in the circulating cells and hemoglobin; and two modifying factors, the number of capillaries for each unit area of skin and the area of capillary blood exposed in each capillary. The circulating cell volume, according to the dye method, is increased approximately 75 to 100 per cent above the average normal. As a result of the large increase in the blood volume the capillary bed of the skin assumes a storage function. As has been shown, this involves chiefly the venous segment, which portion extends well over on the arterial side of the loop. Proximal to the nail-fold area the skin capillaries are arranged at right angles to the skin surface, so that only the summits or crests of the loops are visible but this portion is distended and its area is measurably enlarged. The area of the capillary crest was approximately double that in normal subjects.
Further accommodation for the increase in blood volume is made by an increase in the number of open capillaries. Our data show an average of sixty-two loops for each square millimeter of skin area in cases of polycythemia vera, as compared to forty-one in normal subjects, an increase of 50 per cent. The ratio of the area of exposure of capillary blood to each square millimeter of skin was found to be three times greater than in normal skin. These data indicate that capillary distention is more important than numerical increase in the number of loops; this is further emphasized by the effect of blood reduction on the size and number of capillary loops.
The increase in the capillary measurements exceeds the increase in the blood elements; thus the capillary factors in the production of erythrosis are apparently the most important, although their variations are of course dependent on the augmentation of the blood volume.
The response of the capillaries to the reduction in the cell volume following treatment varied somewhat in the two cases studied. In both, the greatest change occurred in the number of open capillaries, which was reduced about 50 per cent.
It is difficult to determine the importance of the venules in the production of erythrosis in cases of polycythemia vera. These vessels are not clearly visable but contribute somewhat to the color of the skin as the tissue has a pinkish tinge between the capillary loops. The superficial venules of the cheek and nose are dilated in a few patients, especially those subject to exposure to the wind and sun. The areas of venous dilatation show cyanosis to a marked degree, as would be expected.
SUMMARY
The large increase in the circulating volume of erythrocytes in cases of polycythemia vera produces distention of the blood vessels, the venous vessels assuming the larger portion of this increase. The capillaries of the skin become distended, more markedly in their venous portion; and additional capillaries are formed. These changes have been studied quantitatively by photomicrographic methods, and compared to similar data obtained from normal subjects. The ratio of the total area of visible capillary blood to a unit area of skin is determined and found to be definitely increased. The demonstrable increase in the size and number of the capillaries exceeds the changes in the blood. There is a gradual decrease in the size and number of capillaries with reduction of the cell volume. 
